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ABSTRACT : 

PROBLEM TO BE SOLViSD: To enable high-speed response and 
gradation control 

and to obtain a liquid crystal element having excellent 
animation image quality 

by tilting the average molecular axis of liquid crystals to 
one side from a 

monostabilized position at an angle meeting the magnitude 
of impressed voltage 

at the time of voltage impression of a first polarity and 
maintaining the 

monostabilized position at the time of voltage impression 
of a second polarity 



COUNTRY 
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N/A. 
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COUNTRY 
N/A 



which is a reverse polarity. . /. 

SOLUTION: At the time of voltage non- impression, liquid 
crystal molecules 14 

array stably approximately along an average uniaxially 
oriented direction 

(arrow make R) to one end side of a virtual cone 15 which 
executes switching by 

the voltage impression. When, for example, the refractive 
index ani sot ropy 

possessed by the liquid cirystals is defined as 
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7 = V95X/V5X 

V5X : mmmt^ 5 xizmt^mm 
V95X : m'Mmt^d 5%izmt^mE. 

b;^v^U i>>^7^^^-^fBTdiff m = Td- Tu 

vd : ^LibTi)^^mizi^l^xmmm5 oyoizmt^ms. 

Tu C%D : ±i3 2o(D^^mE(Vu+Vd)/2g]iDB#c;D^ 
Td C%D : ±ia2ocD¥JSSffi(Vu+Vd)/2MDB5(7)ji 

rnxmrnrnz-uj^ ttji^zt^^mtt^ tmm 1 13« 
^ ^ 00 tBit ^ a CD + T- g;^fii-c ^ ii^ii 2 las^cDM 

^^-f o 

cmx&^zt^^mtt^mMm i 

la^cDr^^^^o 



m^mK.rzzti^mti-^m^mmm<DmBmi'o 
mxmm-(o^mtmi)mtj:^±^ ^ (Dm=-(D^mttfi 

aacoii^^rWL. mt^-s^(D&m<DoiD~yjtK mm 
izM&T^mmizmmLtzT^^^ rm'p^^'t^mm 

mmmmmt^ -mmiz^i^xmm^&^mt^i^xm 
mcDrnm^^^^nom^x^-DX. pfrmm^mmff^izm 

i:k±^m^rz^(Dm&mi:i±(Dm~com\^(Dms.^wiiu 
t^m-commt. um-<D^m^m^rz^(Dm~(Dm 

mm~(DmmRxfmmzL(Dmm^^t^'^fzmmx. mm 
m(Dmmmfr^^no zt^^^mht^ tmm i t^m 3 
\.^mtHzmm(Dm^Bm'?'o 
[if^Jis] m.^m^^Bm'^'X^^m^m it^mtod 
\^^rtitHzmm<oWi^umT. 

(csff^fflsnt- i>-wcDSfi$:. mm^B^m^\.xM^ 

^/rtoc^)--|ftf4EfSi5[LS;()^SE^n;^c-^cDS«h. 

mEmmmx\t. mm^cDW-^^^mt^^^-^it^n 
tzm-<D^m^n^{.. ^-cD«it4cosjEmiJDB§(c(i. is 
m^(Dw-^^i^m±mmE.o:>^^ ^ {zj&\:^rzf^m.xw^ 
^'^'^it^tifz{iLmt^h~y5(om{z^)\^v\.. mm~<D 
m\it{tmm^i(Dm~(Dm\i(DmEmumizit. mmm 
(D^i^^^mi^mm^mib^titziiLm^mt^'r^zii 

mti^^)\^7.^^^^i;om^B<r>w^mmjmt^hy^ i on 

Q cint:Jl±-efe'3. ^ffi^cDg^^fii$:P s (nC/c 
m2) , T^T^-Y y^y' h 'j ffl^cD — 

*5i:^^rtgi^^^><0SiE^^ ^Qt (nC/cm2) 



(3) 



^eg 2000-1 0076 



LT (2Ps+Qt) ±^3 0 (nC/cm2) UTTS* 
[WjR^ll] ffiiia(2Ps + Qt)3!)S12(nC/ 

cm2) ukTx-&%>zii^^mtt^m^mi oiB«® 
immm 12] miim^iyf><naim^m.ifi. wiam- 

-©Stto«m®;*; ^ J; 0 tS^® ¥^^^ IScD HtiiS 

*^^{b ^ e. o^^p h ®^a&^{b$ -a- s c 

i^^^^ij MUm J; ?) . ^;?«riKfti:ffl - rj u x 5^ U >y 

1 0 mm(Dm^mm^o 

J; t) ffi^®¥JS:0-?$fi©H5S3m$^'fb ^ ntffigip ^ © 
5^;i'h©^S«:ie{b^f-B-i)Ci:-c% ^^-su^^-©* 

msi<^mmi^\^. mE-^ff>mw.(Dr>-^—isifi^ mm 

^iEi&[lSSii> -li«{ci5i,>TfflWit«*^{b^#Tm 
S©Pg||^^$:ffolllSSt-fer3-r> mM©Pgli*^x{cffl 
li&-rsg[^-©Jt«SUf^m-©Jtfi®©:*:#^®3tfi 
W.± * f# -5 fe to©SEfiiJ.:A±©^-©eStt©mff *r BIj&P 

■r-&^-©w^i:. &m-(o^at:m^rzist)(Dm=.cr)m 

^S:ttif&-rSt)©T-$)i), 

somm^m^nozti^mii-r^m^^mi oi3«© 

Itmm 1 7 ] i^ii^iS^^^tr^SII^JH 1 0 7>M 

1 6©l^•rnA^tci3®©^s^^^o 



1 6®i^-rn*>ici3«©*s^^^o 

i)fcto®-^f4ierpi5asiAsjs^?nt-?*©*«i:. 
< i:*)-7?©*®t:{iitSi:*flxt?«g^^T-feo 

t^-®«®S^L. ^-®fiit4®SffW»DB#{Cli. ^ 
jS^®^JSl^5-^^lftti9]iP«E©:*;^ ^ icjiS C fe^ST-^ 
#^^{b^nfe{iM*^e>-:^©ffiii(c5^>»i' h L. ^^-© 
eitti:tti£«it4®^-©fi8i4©Sff9iinB#Jci±. 
©¥l5^5-?»li«#$«{b^nfel4S=£«iJ$-r-5 c i: 

Htji3-^©st6©o*.-:)5As. mmi^mit'.-r^mm^zm 

^*-1'7>iU;^^^5^.;;^^jft^©t*:«ffiiitiiAS5 X 10" 
QcmW±-efe»3> ^^^©g^^SiPs (nC/c 
m2) , r^^T^^ h U^5';^Ml!)^c^5^^5-li^©— 
3i^RKBP^5§i&^ 6 iJcll ©StRWP^® gi$SB?F S T- ® SBF^ 
t:*5Jt5l*|g|5l':t>fflSi2S^$:Q t (nC/cmZ) 
tUT (2Ps+Qt) AS30 (nC/cm2) JiLTT- 

=:^l?S8Jin^{c*3 It S SE - & iijl-r 5 ^t©j®ii* 
fiifSt*JV^T^ ©fiH4®S£Effl*DB#{Ci3(+ST!3r 
ffi AS 3 jy.± T- A^o Ta3 1 7^ 'J X ^ ^ ^ - ^J' T di f f 

m o%j.:tT-efe5ci:*^®i:-rst«s^^» 

r = V95X/V5X 

V sx : ^ 45 5 % IC 5i f S Sff 
V95X: ^lii^Asg 5%t:iit-5SE 
h;^7^Ui'Xv^^p«-^ffiTdiff C%D = Td- Tu 
Vu : a:*.±A5»3^{Cii^^tjaJl^5 0%(Cjt-rSSff 
Vd : *> T t3 B$ {C *5 1 3131*5 0%lc3i-r5Sff 
Tu C%3 : ±§B2o®^i^SE(Vu+Vd)/2H]*nB$®S: 
*>±A* 0 ffl!ST-©jgii*ffi 

Td CXD : ±iB2o®ipJS«fiE(Vu+Vd)/2gilinB#©AL 
*.TAst)fti^-e©32jia*<i 

[if^^2 0] Hus3 (2Ps+Qt) AM 2 (nC/ 
cm2) WT-C-ife-5Ci:$:?^®i:-rst»^iSl 9l3ig© 

[^^©Pffl'SUiB^] 
[0 0 0 1 ] 

{c *j It S tfi^® g2[pj$ijg3l:;J i£ tell -r S o 
[0 0 0 2] 
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If 31 A ■ •>-\'-;' h (M. S c had t ) iiiJ^:/';^- • 
ij t (W. Helfrich) ^Ap p lie 
d Physics Letters^l8#^^4^ 
( 1 9 7 1¥2^ 1 5 B^ff) Ml27M*»e>128M 
icl5l>T^^nfe>>''f (Twist 
ed Nema t i c) ^**SJA<ffl^^?)^^T^^•S>o 

•j'J'y^ (In- Plain Switching) ^— h' 

7^ -< ;^ r u ffi^ji^-e o ;t ^sft ?$f4©asj# ^ n 

— iy'r;^7^ h'^V7^-f u/^' (Super Twiste 
dNematic)^— h'**$)So c:cDJ;-5(C, C-5L 

[0 0 0 3] 

^ (SSFLC/Surf ace Stabilize 
d FLO i^^=7—^ (Clark) m.-a^=>i5^:^ 
;i/ (Lagerwall) fc J; t) ^ nt U S (it^H 
8956-107216 ^Wm^^ 4 3 6 7 9 2 

tc p( ^ U -tt®fc S^S^tt^Sr^JS^ -B- S c: i: AST- # 

i|§^^^t)■B■fe^^As^l^$nT^^S (?$l8^4-2 1 2 
1 2 6^) o 

[0 0 0 4] -n^ gja-c-iis^^stst*^ (»Gas^ 
# urn - iSia ^it^tt AS V ^^ff$4^ s ^ -r ^ ^ A«j± B ^ n 

^^As^t^tv^fcto. #s^cJgl^^c.^i^SAs^#e,^^■5o c 



[0 0 0 5] do LfcS^^ffit:J:5S$E:^f -y^^V^/ 

7^'f•:/^'M^As^ax.Tl^ tzmsms. (c m -r s Pn^M.-^^ * ^ 
i^fcjS^ag^^^^onsASKB^^ nr l^ .So 

(0 0 0 6 J 

[^raAsfi?yibJ:oi:-r.5PM] c©id(c. i^JitSg 

^^^T^-f •i';'jg^AsSBj^^n-Cl>SAs. ^(CJS^MS* 
msb^lzifX'li. AF^©i®bS16iSliii^l£^1#f4ASf#f> 
n«i:i>Ci:Asgjeo5Jf^ (fl^ttSE I D 9 6-4p.l9 
fii^) A»?>B^?)A^tC^oTtT^^•5o cne.®W^*S^ 
T-li. AF^Asi(;iiiS^Assa-r-fe-i)i:^l:.5#?£i: U 

13^. itzi±2ism^^y3^^m^^^zi:iz^i)W]mw 

[0 0 0 7] LA^L^Ase,. m.^mcD^yy^-f-yi'mi 
±M® ttiS^^T^ iS S: ffl I ^ S C i: As-e # !& t ^ C i: li t 

iKj^^f^^Xa*). :JX\'T'yy(Dmmttj:^X^^tzo 
[0 0 0 8] ^mMitZ<Dj:i^tj:rsmmzm^Xtj:^tl 

'yi^m^TTs-rm^^mi^tzm^m'j'xib^x. Mmm^s 

So 

[0 0 0 9 ] 

^t$^iz'pu< i:i>-i5izmm^Bt:mfiii^-^^rzisf)CD- 

tti4iEl6lMaAsS6^fifc-«®*«i:> i:*)-;^ 

B#r-(i, ^?s§{csEE&B]iQ-rs-?=r®m<si:v ^^s^ 
®¥i5^^$fiAs*$s<b^nfe^-®«®^^u> 

®Mtt®Sffe]SnB#t:ii> ^M^®¥^^3-^ffil±9])!inS 
JE® A# # d/S U t#IST-i^^$^ib^ ntttMA^ e>- 
7^®ffl!llcf-;uh Mm-®fiH4i:(±MfiH4®^z:®® 

^ixtztam^mt^t^ziiii. E.n^wtiamtz:3fn-)^ 

1:^ 5 Tia r fil AS 3 l.X± T- A> o TIB b ;^ 7^ U ;^ < 7 ^ — 
^HTdiff CXD *S5 o%JUTT-feSCi:*!Rf®^-rs 

r = V95X/V5X 

Vsx : j@3S^AS5%JC^-rsmE 
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Vgsx : Sii^ASQ 5%t:Sf 

iL^^y^'Ji^XJ^^jl—^mTdiffCX) = Td- Tu 
Vu : 5:*>±*sf)^t:*5l%-CiSii*5 0%{ca-ri)«ff 

vd : iL-^Tifi*)i^izi5\,^xmmm5 o%izmti>m.& 

Tu CXD : ±iB2-D®ipigmBE(Vu+Vd)/2g3i)n^®i: 
Td CXJ : ±ia2ocD¥l^SE(Vu+Vd)/2BIiin^CDa: 

[0 0 10] St> *:^^®S^t:J:niS. 

^|6l a (C * iSlfi] $ -B- 5 K) ® — ffltSlBlfiima ASJS 

-rsS^T-fet). T-v h U^'^^lgKjtC J; t)r:h 

)\^7.?^i>=f-':;^m^(OWmtmmifib X 1 0"Q cmJii. 
KM^cog^^gi^P s {nC/cm2) . 

aJ-r^l-^WBiHM^^Qt (nC/cm2) i; bT (2 
Ps+Qt) AS 30 (nC/cmZ) JiiTtrfeS d i: 4r 

[0011] 

^' >^^>^^jiatoiA-c, HuaiLfese^McDSSFLc 

So 

[0 0 1 2] SSFLC-C-fi, SmCtffitCfcHNT. ?fi 
g«'^Sr2^*®(C$^{b^-liSCi:K<tor. ;iKS:^tt 

M UTS 1 si^^H 2 (c^^-r^ T^-'i/Sffli^-ciJiH^-rso 

[0 0 13] 1^, tATtcStta^-rs^T^^l/T-li. fSS^a-^ 
liSSffi^;^|piT-^)i.«K>>'i';^ h LTiJO. ^^^^ 

So 

[0 0 14] ElttSSFLCSO^^^t*3lt5«£H^^ 



iJiB^Lit*)©T-*5o ^K^^T-tt, 1^0 (a) SI/ 
(b) {C^-Ti^tC, SSI 12il/l 2^(cfil^J$^nt 
^B^l 3©gB^t:i5l%Tx *g§^^14tt. StSllX 
l±l 2©||B{^ia-C-(iSatS©-ISiElnJS!!.S*lRlAtc}& 
^-caffi<pe>^^©7'P^;u h^a-ciL^idsf) {^m 
■ci±i^Sfi®-WBBip]5Q.s;?iRi R A^ipff -r-fe »3 aoiBi^r 

SJ^d^iS^hLfc) ^ SSI 1 Stf 1 2 PJT-S«ffii^ 
{c« u -r fla^^ (5 * f •> a: 7 D > mil© ;^ j< 
S 1 6$:JBfigU■r^.^So 

[0015] ?iSS45-^ 1 4 tt. •SJEgiJntc J; t) 2 

e (0 ■.WL^Hmn^zmm<Dzi-yn) aymn^mr^WL 
m^->i 5©effi©2fi[g^T-y^'f ^y^yir\^m.-om 
EMWijn®tts-c, ^^2{£[g®jseiT$^fi«jtc#i£-r 

So iSSv mm (a) (b) C^-r:^^^?f"-y^^ 1 

f«S«-^ 1 4 07'U5^;i/ h©;^[pIi:^;><^^-;;^S 1 6 
© '> 1 7-D >«iji©«f ixffl AS D |pI®P^C J; ») ffigij 
ns*)©-e. (a) ©iSlRltft^SrC liBlR]^ (b)©iS 
InJtt^^C 2i2|nii:D?^o 

[0 0 161 CCT-s 0 1{C^-rSSFLC©E|fiH^^ 

T-»i. c iiH(pj*^^;5z/C2ia[p]«^*t:-j9S95){c©> 

1 2^T-S^x:^D>«ii®;^p<^^-:;^S 1 6®:^>^:' 
ffiM (atsr^f|^*®ff*xAsf?g|5^) Sr^trJJIJ^ffi^;? 
fplTN ffi^^^ 1 4AS{gS!r3->l 5f*)-C-Sc^e5lC2{S[ 
S*i:Sc:i:As-c-#. ^$^«AiAs^^-rs, 0 2 

(a) St/ (b) ^^m\ (a) JSl/ (b) ts^-f 
C liH(pittffii:C 2iBrp]=t^®®*>!i'{c:*5l:tS<gJ®®=3- 
>1 5®^ffil 7±^®?gS^^®it^4^-r*»®T-$) 
mm6^=Ft^ 1 4 a St/ 1 4 b®3K^^tt® (S^^ 1 
8a, 1 8 b) $:i:5di:S:^^L-Cl'>?)o 

[0 0 17] fflgAs±se©i^/d:«$^i4©ieiPi:KJg* 
MfS^^T-J±. -?*®^?D;:^^3;i/T®<i)tS®o 
*.s ^l$^^*®®-:)5o¥i5^^$ft{c{iitfl|^^t)-B- 

I). HP*, h-;*^' >H7>i--;i/®^fi£Sl/?««&^oT^^ 
tiSo (ILx c®J:-5^c:^'i' •v5'>^><*^XA*ffl^,^ 
Ta5^«:fT-5i®^. S*:e!]{c:iiMSt/6® 2fia^LA» 

[0 0 18] ZtHZpiL. *^«§©S-St/^-®ffig 

E ic ct o T fS^^^tt g AsSi^e^J {c pj^ i: S J: ^ tc -r 
li» S L < liC h- S mC*ffi^^*^-r fSS«i(4*«t> 
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i: ^JSTT- C h - S m A - S m C S^J ^ f fgg*^ 
(b) < ^4»^STT-Ch-SmC**gl^^J^^-r 

[0 0 2 0] dCT "¥ig-^i2fpii2LS$ffl» 
^^fiE f ^ i^S>Kc[)?Sg (c -r S S i T — aSiEfplJa 

tm^ti. ^cD:^fpi («?fJ^(^^ t:>^;6rfp]) ^bs^fip-eiHi 
m::^\^^X"^m\^mmi^m^tirzyj\^ (0tjxf^^tr> 

CO 0 2 1 ] 13 3 (a) {z^-rj:-5(c. mm^^izSm 

m:^\^ifi~m-r^ ^ r> i 4 ^c^sga^y ^ ^ ^ 

[ 0 0 2 2] -15. 03(b) (C^fcfc-ptrSmAfflS: 
[OO23]03(a)5y^(b) ©l^■rncD®'&*. 



2t^®T-$^{C&^^#T&SA«. ^3 (b) (C^-Tig 
-|flffifplfflScD^lf:t^;f>s^< * ti^ CCD 2*^^(0 3 

[0 0 2 4] WTICC®^^^{bS^lCOl^TM{*6g^:: 

v^(D^o\zm^^ni5\^h-mi\^^mi5nt.t^irixxm 

[0 0 2 5] LipLt^i)^^!^. Z(D~'^S^\^mm(D^m 
(A) mRKituK'^aizm^m^^lS.^t^t. -ffiE 

(it^T-fe^ ((34(a)) o Lfzt^^X. Ch-SmC**a 

mm^7r^-tttn^m\.^rztLx^. M^m^^^^-r^m 
"fii^mm-r ^zh \±-oimx & ^ o 
[0 0 2 6] »:i>T% -~mm.[^fuim^mLxi^^i)(DCD 
"ecD^mt^+^xt^i^m^ (^4(b)) . uii:u2(r 

ZtiZfji^o Lt^L^Jit^(^. c:CD[I|4(b)C0*t®T-(i. 

^mizmLxi>mi^^ti:^\^^^mt Lx^^Et^zt^z 
-r ^ c h (c J; M^^i^tmzj'^m-r^ ^ti.^-DrzMm 

^FglS$*JJH] BIS h ^^j; ^ c :?)^% ;t ^ n ^ o 
[0 0 2 7 ] m 4 (c)(c^-r J: o fc-tfiSafSj^aM 

<D^mti^+^iz^<-t^ztizj:^. ms^tiii)im(D 

[0 0 2 8 ] ^fz. m4(a)iZ^{f^M^'^::^^)\^^'- 

mm<Dm^izmLx\t. m^itm^\i'p'\^)ummz^^ 
mmizji^x^itT^tmrn^ti^o Ltzt^-ox. m& 

L ^cci A J: o r«B^^^ ^ iSit f -5 ic 1^. 
)\^^-mm(Dm^i:&^ip\:.lsbiS,<m^LX^< Ztifi 

m^Li^o m^it. m\^mmmti.x{tmm{i.cD+^^ 
u;t^u>f-^ h'Mi\^m^±Tmm^izEimLxi6<ztifi 

[ 0 0 2 9] 13 3 (b) iZ^^t Ch-SmC*mm^(D 
05(c^f J;^(c2ai^)a)S?&:ofcSffiJ®;^fp] (L 



(7) 
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[0 0 3 0] M(c, ^^m(Dm-Rum-(Dm^m^iz 

mL. Mt:?SS«*40Ch-SmC*ffitei^®iaa{ci5l> 
ci:tcj;oT. S5t:^-r2ocDS«iiCDo*>-:&©S 

® ^ 'J t4 $r r« 5^ ^ -a- S m C ® iHlRJtit^ * f#T t ^ 

1) Ch-SmC*3J(* I -SmC*ffllE^O^(C— J^ffl 

2) ±T-M®««(cS^5«ietd^?,;feSie(R|^4ffll,% 

3) ±T-J^®s«cDBHrsim®ffia^ (K©ffM*{^> 

4) ±T-M®Stg®iSlRimo)T«fetrg5(tSS66MaS 
-rn©^® t: ffl I ^ T ^. J; I, ^ o 

[0 0 3 1 ] ) tCJiSD CMn^fifi: LTtt. D 

C MB#F^^in -r i) C i: t i o T 
'>3-h-rsc i:*;i(t5fetot:, DCIiCh-SmC* 

a® ;&fS] ^ -:)^ iRi (cjm X. 5 fc to {c 'hPi© 

OmVJi(.±, 1 0 VJiLT©®HT-ODCSffiS:BISD-r-5) 

[0 0 3 2] ±jKELfcck^:&fagtfJ|s^5V±i3 2) ~ 
4) •rlS^^n-5iE[pII^St5^S^tfi|!4tt3®>r;i->l*TF 

[0 0 3 3] *#eB^©r«S^^®iB|fi]**ffi> BP 

^m^^TX 4©Ste^i6t:■^^^T0 6^irJf|a7$:#ffB 

-> 1 5F«3■r•©^as^^©*i!J^c-^^^T©^7^;^^ 127 

T-tt. ^^^«^©-^r;H*IT•©iEl6]t«t®lCOl^T. •fe;i'± 

mt^h^tzm-^. (5«>=i->jgffi^ 

© W^T- M ti^T- © ^ 7=;U S: iii ^ L r I ^ 5 o 
[0 0 3 4] 0 6 (b) lC^>f J;^^affM91iPB#lCi5 

R) CjfioT. aorS^^J-^Asa^EaiSntlJ: 0;^'r 
>^«:fT^{SffllrJ-> 1 5©-JS (^i-yi/) ffllc^c^fiSj 
<Cii?'J-r5o C©, tSS^^ 1 4 3t|S(SS=i-> 1 5©i 



3° WT) T-feOj^^ta-^ 1 4©rbf-;i/h^A5fiBii)T 
'J>^l^^^ (0 7 (a) H^-riElRHS») . S>5l.^{i>^ 

7 (b) (c^-riEifi]«^ffi) Ai#x.e.nso 
[0 0 3 5] ccf> -«6i2iPiiaiS:&(RiRtc(i3fei6©- 
(P) Sr-gt^-&t^D;<::i=i;i'EI6 (d) Ttc-tr^l/ 
$:iagL. r1S§«:Sjl-ri)itSS:g{£©tt®ICL-CBgt^ 

[0 0 3 6] ^ LTx mx.\m.^nnMt^m^^n-f5>&. 

An. -b;i/JP$rdi:L, A n d oj^it© 2 ^fl-© IJS:^ 
j£fi|(Ca8:^Lfell^> ±1312 6 (b) (c^s-f ^ ^lElfil 
<^®(C^^L, ^-©fiit* {Mm(r>^^lLW&.) ©Sffi^ 
WSnUfci:#lcliE6 (c) tcs^-T J: o Jc, jg^^^ 1 

4ii. «jE^wsp^©{iia{cWbt:a:a©@<4Jcft;Dfe 

l±fflSPSffiffl;«c#${c/S:.i:.t*)©i:'5:.S)o ±iBS 
-©1Stti:i£<S+f©^-©Si4 (|Hlia©ti^Afiitt) © 
Sff*j!)P;tfei:#t:l±. jSh^^^ 1 4 (iSff^WftPB^i: 
|5l^©fiiSfcti^S-5<, c^LT. ^-©8il4 (m 
14) ©aff^Wj!lPLfei:#(ctt, -&©Saiie?:>fffi**^«c# 
< S t: «il ^ -fe ;H*I ©M^gC^ S: jgji ^ S >t S*5ai^6«J 
Jc^fbUT^*;^ <'5:i9. 1 4*s(5i®3-> 15 

F*l©m^©*i^i:^tofe^{c. «ffiffiWi!)PB#©igj§?tJl 
©:*;§^i:gt)^?cSg:*;iSil*«ASf^e,jT,§„ ^cog 

ff*gi/)PLfcti^tt> Mg«:)gjlt-S3t«l±ftfi©iKffi 
©*S«l^^nSo 

[0 0 3 7] dCT-, 0iJx.«0 6 (d) lc^-rj:-5^- 
^^®^l3fe^Srffl^,^i)il^. jEgst4Sff9]SPB#{Ci3(t5?g 
1 4©S;^5";i' h©<^S8(r*3<t5. affS^^JP^ 
©?SS^^ 1 4©f4§4SPi: h©^S**4 5 

° <fc 0 '^^t^^^■^li. fg^^-^ 1 4 AsiS^3-> 1 5 
©3i.yv{cfcSB#, fiP*)«;*c5^>/l' h©^i<^{Ci5^^T. IE 
eit4SffiW/lPKft:©g:^jgil3t«An#?>nSo ± 
i35=-;Uh©«)K*s4 5° lil±-C-S)S^^tl±. jg^i^-? 
1 4 — > 1 5©Ji'y i;©[*|ffii|{c:$)5^C*jl,> 

iEeH4SffW)!lP©^©g;*:iSilifefi*n#?>n5o 

[0 0 3 8] ±inUfc<td^j:Tg^;»^©^'i' •v^^^'^ 

m^m-tn^(r)n& (v) -3fc©igj§* (t) i^<4© 

ffl i: ^ S B#lc ^ tiS ig^©^^ ©fi?!l* 0 

SfC/Tx-To iEfiH4©S£E9Ji)PB#{C(±^©SJEfit:?&oT 
ffi^i»?©5^-»l'ht:j:«3jgjl^Ai±#L. ajEVlJil± 
T-«;*;Siii^T 1 Stt^-To ftfiit4©«ffWAPB#{c 

■r, -V iT-*o-c*)i2il^ttaEMg5J!)PB#i:lBifi|t:o 

[0 0 3 9] *^B^©fgS^^©E6St/7JC,T.-rJ;3 
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^-rM«ittffl!l©mffW/n](cj;53t^ii£;g!^ttS:fiJfflfi> 

^^d;JlJa(H]SS^$rffll^* < i: *«;iilK®(R]± Ufcfft^^ 
^ S H ^ 1- 5 c i: nl t6 i: ^ 5 o 
[0 0 4 0] i»:i>T-. *^B^©?S^*^®ieifiitftffi(c*5 

-y iJ' •> I 7 « iiT- * S * L T t ^ 2) ® T- S 

^ o 

[ 0 0 4 1 ] 12 l^t;^2tC^^S S F LCT-CDlHrnlWffi 

[0 0 4 2] CCDai^;U^-©g (tKt^ > <D<^ 
^CD^7^;i/*0 9;SfcU^0 1 Otc^-To 
[0 0 4 3] 09 ( a ) Stf ( b ) li S S F L C {Z^if 

^:k^<rj:^rzib (02 (a) RU (b) (ci^tt-SSS 
[0 0 4 4] 12 1 0 (a) RU (b) tc(i. 

vi'^U me (b) ODlg^) . B 2 (i-;?CDflf4cDSJE 
(DmU{Zj:^m±'f-)lhX(Dmm^T'<D7ny'>iy^)U 



me (c) co®^) ^^-To 

[0 0 4 5] ±i^CDSSFLC®®^T-^U/2cto3&C 
liBfnj, C2EfDiht^a35i^^«®F^®Ji;?;;i/:¥^-p^g 

m<Doib-:^^^^it^^tim^iz{t^ti^ti(Dmm^ 

CDBl^C li2^^ttffi^C^^C^T(i. 010 (a) {C^-Tct 
•^t^. J5i$^7t<5^>S/i^;KD-:^ (HI) tmmz^m 

it^ntz^mtLTzm^^z^i^xi). ^m^mi^2-D{z 

i^^)V(D\^^jv{tm^^f^mmizitLx^^) tta^xi. 
^oikmt^^s.t^o ztiizxK^mE.muizj:^j^.^(D 
$>^~^<D';iiy^>^>^^)V{zmT^mx{tmum&<D 
:k^^i,zjJt^\:.rz^^^mt^T±u^miz^&L^ aogi 
mmE.t^^ta^T'ixLmti-n-xMj^^-t^tz^. mm 

(D. $>^-'^(D^^y^>i^^)v^mK.rzmiz^mmtiim\^ 

-^rz^&mtj:Rmmmtrji^ztt^$>^o 

[0 0 4 6] :in(C«L^ C 2EfpJ^*»T-(i. M^^CD 
S S F LCX$>^m^CO:JL^)V^'-m^m&l^Ztt^ 

^.010 (b) (c^t- ctoic. (Bi) tmmz 
g^fb ^ tifzikm t i^Tzm^iz t)B2 co^m^xmm^ 
So >(D^m.^i^iDtji\.^R$^t^mmx^xi^^o 

m^^zttmmx^^o 

[0 0 4 7 ] i:i±m-<rz}^t-^^ ^^m<Dmmm^iz:^ 
^:^sE^plttS^col^T^i. Ti-u^mmi^n^Rxj'i&mm 

2m.\^^m\^^^zttm^Li^o ^^i^it. ciruc 
2tm^Lxi^^w.\^^mcDm^it. zti<b(Df^m^ib 

o ^ ^ g /J ^ ( C Jf ^ X. ^ ii?) ( c r u 5" ; 1/ h ^ I ^ C 
[0 0 4 8] *^0^a)f«S«^t:li. H^iSMnS^cDS 

ice<] fc ^^^^H ^ n -5 c i: % I > *t)iRF Pr3M (c * -5 c: 

i:(i^i>o in*). ms{zfj%-t^mz^ti{^^ mu^ti^ 
fiiti (c /iS i; T s (c a iscosIe * L ^5 ^ ^ii ^ n § 

(t -5 C ^ A. ^^5: 1 ^o 

[0 0 4 9] ^mM(Dm-(Dm^m^^z:Hi^x\t. 
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[0 0 5 01 zti'b\i:^7'')'>7,m. SVrilSWTfc 
fi t^^oi^'^y^mmLrztM. 0 1 etc 

L> r =V95x/V5xi:^gri.o ccDr<Il±lW±® 

[0 0 5 1 1 t:;^7^U'>>^fflS:H^?S{5gffli^{C 
*3ltSSi*.±A^t)B#{CiJI,N-CJg^*5 0%k:M-r5Sffi 
SVu. ji*.TAS|3B#(Ci3l%TS3l*5 0%{cSf 5« 
&i:Vdt^mL. (Vu + Vd) /2©Sffi*MDL 

©^Tdiff $::*:^B^{3*5ltSt::^v^'J->^>'^7p« 

^if#^gL;fe<■c*)J;^^^^{tT•&■5A^ Tdiff cx:i A* 

*5<J;^5 0%*«x.5J;^%:*:t'&:fii:«:-?fe«-&. mf 

Tdiff c%:i As^^^^^^tc{*:®ffietJ^3Is^s^»^^$^4 
As«3iu Mu-b-y ^^^ci5t^-ct)H^^^jtffi®M*5S#■r 
^{Ci5l>T4)h;^5^'Ji/;^>'^7y—^' Tdiff CXD 

o 

[0 0 5 21 *«BJ®^-Offig^^T-«. 
TCW^^{COI,^Tl5^B^■r•5*s. C CDi5iB^*(C*Jt^-tx W. 

[0 0 5 31 T'!7 7-^zr^\-'J'!7X-k)ViZ(tmmy^b\y 



9]iDL;t^{c»S. jSS^^rtt:limi^Qi:L-c. Q = v 
opx (clc+cs) i<f»®m?s**aA$n5o ^^:^^TN 

F^ (fi«J^«17U-A, 1 7 -f K^F^) (CiJlNT. 
fSMT- 9J iD $ n 5 «1EE C J: o T -b -C- -f > 

[0 0 5 4] Cffla?gf®^i!;«li> i^:»SOS*K#A5 
xPs+Qtj ;e(^®SiefA*^l!i-rsci:lc:&:So 

[0 0 5 5] j^. .ICT•^^■5Ps®fitt^a^ierS]®^^b 

iv:5 O%Sil^$:^#afc^6{c^^^t0'^As•fe;^^*|{ci5^^T 
5 0%^Stebfei:{S^-r.5i:. (^igPS^SrC^I&t:^-^ 
Lfc g^^<Sfitl±i^ ^*?i|Et!g5i4<ilT- mai:c5©Psffl 
(PsO) 05 0%®<li:)&:ao {SL. ta«]SffIil±ffl 
mff*-¥x.?>ixT> ^Tfig^^^A^;^'^ •;/5^>^Lfe«^ 
li. C©P sfiA^P sOi:^U< ^SfcS!). ifiS^Pstt 

i±. f«^t^i|£4tI^4^l®Psfils^;tn«i^^o 

[0 0 5 6] l*lgPl';^>OSgH^:»-Qtli. 

(r*Pi®!^i&^f'^ -c-si-^-r^s^-c-fe 

So 

[0 0 5 7] ^^©}StrC^g*s^£^,^ig^. ^ 
Jjtfig^}' 4 iSix 5 {c i o T t) -fe ;u {c a# -r -1) S<Sf « 

OHzffiift^^^bfeil^. 1 7U-A«SP^Iil6.7ms-eS> 

'P^i: 1 0%iiiTt:-rsfeto{c:ii. rSS©i*«}gin:<a* 
5 X 1 OiiQcmW± {2um-bJVX-<Dmm^m.tfimt^ 1 . 

0X108Q) ^c■r-i,^fi^^As^§ m^(Dmm^£^ 

lil. 5~6. 2 CnF/cmz;] j;!?^ CR^SST-ff- 
») o 

[0 0 5 8] jasc. ±iB®ifef^i^F*gt:-*nis. SjE^t 

TIBici!iB^^5-E®ffe©saAS3^iHe*j{z^sc:i;j:: 
^cSo 

[0 0 5 9] WT> ^- $ :feffitn;fi£^t;i1.©5StC 

J;2)Sff^T*iftBfl-rSo 

[0 0 6 0] :^-f y^>'^^TRU[H^^:t>(Dmm^ 
A5^Tbfc^®-b;K^tC^?^-ri)a?tffiliQrestli> Q 
rest=V0PX (ClC+Cs) - (2xPs+Qt) ttt 

So ^LT, ±s;T-s^nfc«??Si^sA>e,rta5S£E® 
f»Vrest)!)Si*:£^n. c®f»i:BiijnSJEVopi:®tf:JCcfc 
oTSE«t$^HVRAs?^^^nSo -TJ^t)^. HVR 
= Vrest/V0P= C {VOPX (ClC+Cs) - ( 2 X Ps 

+ Qt) } / (Clc+Cs) D /Vop= 1 - ( 2 X Ps+ 
Qt) / {Vopx (CcL+Cs) } ii^Sc 
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[0 0 6 1 ] "jSfi^^clSgT^^xru^ i: LT. 6 GHz 

2umtLX. Tg^SCD^filil. 3-5. 3 CnF/c 
tj cDg:^<fili, 5V, 16. ImsCDJ^jiy^p^-xrWl^^ti 

UT^Tzlsbizit^ ffiJ^gftCsli. fS^StD^fiCLCiD 

[0 0 6 2 ] m&m^m(Dttf^ Li^mt lt 5 o %i:i± 

tLX. ±^(D r2xPs+Qtj it. 3 0 CnC/cni2:i j.;;^ 
ffl^LTS 0%i^±i:-r^i:, '"2 xPs+Qtj li. 1 
[0 0 6 3] ^fc. ^-h7!->^ra (XGA-SXGA 
s) P*3(CVopx (Clc+Cs) fzi^CDm^iiXi^^T't 

[0 0 6 4] J^±jai^fc J:o{c. ZoLrz-(:t>mcD^ 
i^. mz r2xPs+Qtj (Dm^SO CnC/cni2:i i^T. 
fi^t U<ii 1 2 CnC/cm2:) lliTifZt ^Tz^izmm^WP 

[0 0 6 51 ^mm^^it. ^izm^mmm^<D:r.y(.y- 
^i^nm^^Lxi^^ib^mcD^mttmizms Lmm^^m 

5 0%J^T-e&mi. 5V, 16. 7 ms CD^^ J\^X^X' 
m^^ti^m^JjQt^S 0 CnC/cm23 llkTiZt ^mt^lB 

^ ^iZ:iL^y^)V'^^^t^i^<D^^ttmi^2 0%i:XT 
X$)tl\t. 5V, 16. 7 ms(DJt)i,x^xm^^tl^ 
IgJAQ t & 1 2 CnC/cm2D i^^lTd-T -S^A^ffi^-SlSg^^ 
mtzo 

[0 0 6 6] ZZX. Ps<D;^#^*i. >r 

)tmi^^^ztxmis^i^z io-^m+cDmmx) m 
^thztf^'^m^^fzisb. Psi^mn^moiz)S:i^m^i 
m^Ltzo 

[0 0 6 7 ] 1^, 6 - 1 0 5 3 3 2 iZ{t. C hffl 

-smc*mm^mmimt^m^Qttni:m\.^x. mi^ 
Mwmmfzm^:^ikm^t*)m^mmmi'^'oi^x. ^ 
mmmthztt^m7r^^tix\.^^o LipLr^t^<b. mm 
^mzmm(DWL^m'fx\t. aijnm-iaii^^a^m 

7^>r -f^ V ^ 7.mm^m\.^xi)'St^mmm?^m^n 
oz}it^x^tii\.^o mtz. mm^mmm(Dm'!^xit. m 
Psitnt Lx:t^xy-)\.mt^^^±m^t Lxmi^x^ 
0. m^Bttu^<D^m'm(D^^^i^mmx$>^. mmf^m 



mmiz:H\'f^m&^^m^mux^rjiK^ti^^tz^f^iy^ 
mmmmizit^mx'&^o 

[0 0 6 8] WT^ m 1 1 LT*^0^cDf«H^^^ 

(D-'^mnmiz-Di^xmrnt 

a. 8 1 br^«C:*j^^;i/X^^5"';;^^g^^-rrg^8 5 

8 7 aSU^8 7 bP^tCfefe^ L3t«ig^ 35: -So 
[0 0 7 0] S«8 1 a. 8 1 bicfi. *>;?tSb^8 5 (c 
S£ES:giSn-rs^4?)0D I n203. IT omo:>i^ni^^tii 

^m^8 2a. d^2ht^m^\t:^h'7^ rmzm^^ti 

ttfCiH^L. =&j80^a<^tCT FT^M I M (Metal-Insu 
lator-Metal) iy5^>^^^SJg^L. fte^^oD 

S CD — B ± ft ^ t A ( i ^ ^ / ^ ^ " > CD ji^f fRi a }® IS { t r 

[0 0 7 1 ] megs 2 a, 8 2 b±{cli. .i:^Stc/©l:T 

cn^co>-3- h$BS±-r^^©Mtg^j$os i 02. 

Ti02. Ta205^cO;tJ*4:6^'D^S*gl^l^8 3 a. 8 
3 b>65^^iS(:f e>n-5o 

[0 0 7 2 ] MtC. i^i^^8 3a, 8 3 b±tcli. r^g 

©JfflIjK84a, 8 4 b^5iS^t^tl-C^^i)o *^3b^SiEfplSiJ 
ffli^8 4a, 8 4 bco^:^ < MSiEfRi®^ 

tm^tix\.^^o t^t^^mhLx\t. mx.\^. 

m mK.{tnm\zmt^B;^A<ni5\^) ^JEUfc^cD. 
^iMis i o^cDKft^. mitm^mmzni.u^ij\u\ 
t-(bm^<^nm.xmm\.rzmmLtin(DU:fjmmm^m\^^ 

^Zt-^X^^o ^mmmmS4a, 8 4b(Coi^ 

Tii. ^(DuncDMiR. mm (-mnmmmm) co^f^ 

[0 0 7 3] ^Tz. m.\^^mm8 4 a, 8 4 bm^rti 
i)~^w^\^mmf}^rji;^tirzmx^hm'^. ^^(Dmo^- 

^ D X -r s J: o (c IS ^ f ^ -r C h T- # -S o 

[0 0 7 4 ] E[pl©J®j^t LTIi. 0^tj:it^-yj 

(Dmmz:Hi^xmmm^m\^\ sou^t^— i^3>cDfii 

^&Mt%K.^n^Ztf)^^. 0. 0 5 nmi.:A±OD;*c^^ 

[0 0 7 5] *^B^(7)^s^^^(^4^l^T. mff^aijtra^ 
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mmt^:^mt^^m^ (Liquid crystals, 5, p. 1127(1 
989)) t:J;r5-CS^^nTl>5o ttiiot,:! u pt,^ >) 
fflT- ffl^Jg 1^ >;/ ^ i: iHfSjMSiJ;^ i: o h ;i/ ^ > o > ;^ (c 

^r>r^^^ti^ rnj^iabn^j ^mmt^ztiz^ 

■r5i:> dg/p = <z5/2 7r«:?)||»i:^SSo ± 

-b>»HfT-(±iai6ia$fJ*tCio-C*3t5®l:^>y^pi»3 
:*;#l^(g».tr>v^p* (= 2 TT • dg/<?5) ^WLT* 

iEip)MSiJ*)t)SiPI:^-es>5 fcSv^gi^s i: As-e 

[0 0 7 6] ^^BMr-Um$i^<b(Dtzmz(t'J>tj: < i:*, 
P*S2xpi:^SCi:*s»^Ul'>o p*S10xpt^e 

[0 0 7 7] 1 aSJ/S 1 bl±, X'^— 9— 8 6 

^trt-b-C^lSjLTl^So A^A^S:^^— y--8 6(i. S« 
8 1a. 8 1 h(Dm(D^m (-b^l/^-v-J'T') Sft^-fS 

SIfi© ¥±9:)^ [q) © W h HHfl^J (cisi - 1: t- S BB(pi«« * 16 
^^•l*-S'<<, 0. 3 ^ 1 0 um<Dmmi,cm^t ^ Z t 

[0 0 7 8] !t- 8 6 iZbUXX. 1 1 a.RZf 

4^N-rflSg©SSSiSt4Sriai±^-li--5^<, x/lf^^ri'mflg 
«®afl§tt*4^A^ i^^SEg-r * Z i: •& 

T-§s (ia/T^#^) o 

[0 0 7 9] ±i3«jg©?S^^^ 8 0 T-li. * ^' 5;UX 

!^®$wjt^**5 o%«,TT-fen«, MJc?agtt^4©5a 
m'^m^miA. e»jx.isBe(Ri»jfflii^8 4 asu=8 4 bow 

(b) . 116. 7{C^-r,toC. SffiMffliraBtT-tt. ^ 



i6^-c-(i-:)^®gH4 (^-©gitS) ©SffWSo^Jcgiijo 
m&<D:K ^ ^ tftv bT¥^^^®©^S«^b^ ns(4s 

(^-©ggi4) ©^ffg:ijn^{c:iirSB^©¥i5:&^^ii. 

Sib. WSn«£E©;«;#^?icJ;o-c-&f";H^ L*i,>J;^^ 

^ >;/ ^'ffl^^^^rlS^ttilEJi: LT^fiTT-Iffl-Chffl- 
SmC»*i©fflte^S^JXI± I ffi - S mC*ffl©^g$E^IF. 
?|JS:5^1■*)©S:ffl^^. HuiiELfel) ~4) ©iillSt: <t »3 

[0 0 8 0] M(c> m^unmoymmizjio. mmLtz 
ioJSrx t::^7^'J:^!Rf+4Zin^'r3r>«©i§Si:-r5o 

[ 0 0 8 1 ] jfraX-T. ti-i '7)VXAP^^yi^iie^7jktWi 

Jil±(C|g^-r5CI i:As»$ Ll^c 
[0 0 8 2] C©<t•5^fei^^^T{Cj^l,^-^:^ ^«8 1 as 

wf8 1 b(D'j>^< tt>-:Bmizmit^^mif. mmm^ 

»n©tfeffiT-gBgt(tffii:^SJ;otc-b;uS:iBgL. aiffiBi 

*D^{ci±. z<D^otj:^)i'i-^<Dmmff^timti,zm\ 
mx.imsizfntxorjii^^xm'F-cDmmtftm. (mwjt 

«) ^mE.m<bl,zm^Ti-nif6fjizMWt^Zt1fir§ 

-So 

[0 0 8 3] ^^r1$S^^T-li. SM8 1 &RXf8 1 b 
[0 0 8 4] i^. ^^rS^^^^Ji. »«8 1 a:Rlf 8 1 

h<Dmi3<D&mz-M(Dm^^^m-frzmmm(Dm^Bm 

fi|]*.SS8 1 a.RV8 1 b©l^■rn^^jig)fe^4©S« 
trfet). -:&©S«{|iJipt)®AS*3t m^it9[-^9tmiz 

-:5©S«{c(i)fe«S:IS:(*feSftM©M^|g^. IP-^S 
«8 1 aSt)«8 1 b®^^■rnA>-:l^®#J^cS9^«4:ig;W 

i)A^afes^^li-7^®s«i^^;xli««^^ls^^■i)^^l5«{cs 

«l©«yjc JtSrtiitJ-r ^ r®^^ ©^,^-r*^t: ^)jSffl-r 
[0 0 8 5] *^H^-r-i*. ±m<Dmmm'fizMLxf^m 
m^immt^mmm^%B&if. ±ji£Lfcj;d^d:aff® 

e]»D<c J; »3 ffig©Jpia^^^®^^;g{iBA> e®i^8^ef) 

^cf^-iu h^iig®^fbx sr5fg^gij^©jg3i^a*«ai^fl«j 
tc^{brs^s**jffl i.^smm.Tn^'nommmTT-m'f^ 
mmt^ztifix^^o mKii. js^^t®-*©»« 

h ')'!7Xmmi:^oZtX-ri-airmmm.7ni!fioSm 
[0 0 8 6] 01 2~ 1 4*#raLT> *«W©^^I^ 
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[0 0 8 7] 01 2ii. ^mm'Pi. mm^m^m^tz 
m-c. -noi&m. (r^T^-crvh •j^;^ats) ©^bk 

t: ^ b t * © T ■& o 
[0 0 8 8] 01 2t:^-r«^T-(±. m^m^izm^Mt 

®v-;?^S 1. S 2-*«s^^^ciKi^^^^fe^^ffiT•il3^ 

T;^-!" 'y^>^^?{cffl^-rsafKh7>v;^<S' (TF 
T) 9 4StFij^SlS9 5*sia^t?>^^r^^-5 (|B10T-Ji 
ffiSS{b®/!:to5x5ia^®^^©tf^*$:^^) , X'T 
>>^>y^^^i: bT> TFT©f6. MIM (^^^ffll,^ 
€.C:i:t)-C-#So hi^GK G 2-{±TFT 9 4© 

f-vm.m (05^-ti-r) tsi^^ii. v-;^issi. s 
2-iiTFT9 4©v-;^agi (E^>-a--r) icSi^^ 
MMnm i 5ii;TFT94©HU'r (n^-a- 

■T) (Cg?fg^^^-Cl^i)= 3^P*»5«fijc{^ij^^T. ;^aEfs^ 
K S2— UttJ&^n. TFT9 4Sr:^bT§li««gi 

[0089] 013 (i, 012 (c^-r J; ^ fj,n^)\,mm. 
i>^mm^^ ( 1 1;-;/ h^) ©»fffi'^jg©-«?ij* 

S^-To (Rl0{^^-r«jgT-li:. T F T 9 4 2fetJf li^SS 9 
5 ^fiix.-ST^'^^' :rv h U<^;^£«2 0 i:^tjiSfii4 
2S:{i^fe^c>f|6]S«4 OP^tC. e^^fii^W-f SrS^S 
4 9*1^*^*1. (Clc) 3 1 *s«fi£^ttTI,> 

[0 0 9 0] r^5-^y^ Y U^:^SS2 ot:o^^-c 

tt^ T FT 9 4 i: UT7't;i/7r5^S i T F TS:ffll,>fe 
0tJ**^?nT^^So TFT 9 4li:tf7;^l|A»^;5:5Sfi 

2 i±tcjf$fie^ns 0 1 2{c^-r'!7'-hi^G u g2- 

JCg^gUfe'T- hSIlS 0±{C^{bi^'J=i> (SiNx) 
^©Wif!4d>?,:&Si^igJ^ (-y-hi^lgM) 2 3^:frLT 
a-S ia2 4*s|9:J+c,ixT*J»). ^a-Sie24± 
^'^n + a-S ig2 5. 2 ^^-hX.XV—T.nm 

2 7. Ku-r >ss 2 8 Aiai^t:iiHL-ciaw?,nTt^ 

i)o v-;^S«i2 71*0 1 2t:^1-v-;;^i^S K S2 
•••{Cjg^U, h-U'r>mfii2 8{il T0M^©iSB^5ia 

J^*'?>%Siii^Sfii9 5 tgi^UTV>4o ^fe. TFT 
9 4lCiJ»ti)a-S i«2 4 ± S: ^ * 2 9*5 
MSLTV^So C©TFT9 4I±. ^^fS^- hi^** 
^Sjl^R^Fl^tWP^^ciJ^^T'y-^«^ii2 2{cy- h>'t 
-'i/;^ A«9Ji!ra >ttffi h * 5 , 

[0 0 9 1 ] MfC. 7i77^^yx'h'J^^;<a;g20t:*> 



?,nfeffiJ$S»mfii3 OJCJ; f)iteigK2 3 (y-hm«i 

2 2±©«eig)Ki:a^fl!j{cisi*e.nts) *m#Ltm 

ii«cJ:?)«^§« (CS) 3 2dSfS^g5 0 
■ei$lte,nTi>i>o «l#Sft«fiili€©ffi«AS;fc:#i,%J© 
^> Mn^©fST-rsta. I T oi^^©SB^^mflUc 

[0092] ^}^7.mk2 0©TFT 1 

AiBLU^m^mm.^ 5±(r{i?s^©i2(pitii^sr$ijeaD-ri)j^ 
©CT;?.{S7t:>-yiaa^©-l4g2iniMSiAsite^ixfeie[ni 

K3 2 aAs|gl:^e>^^T^^?)o 

[0 0 9 3] -15. ^^|filSffi4 OT-li, *5;^S«4 1 
±t:. ^ffi|5lfil©j?tf^^T-^tjisei4 2. fitrfag©i£[Pi 
tt®SSiJffl)-r5:<§»©i2fnI)ii3 2 b*s«M^nTl^-5o 

[0 0 9 4] 1^. ±i3-b;i.«ii{±, l[lMC{l3fe^*Sii3^ 

ufeM^^(cfci,-?^©^iJt^sH(c:fe^^$^nT^^s (0^ 

[0 0 9 5] ±i3^jg©y^:T^;u®iS^gi5:0-(cijuT. Wl 

Tv ft^S4 9(i. 03. 6. 7> Sl>'8|-;5^-ri^:fe 

[0 0 9 6] i^s 01 2mi\ 3C^-rj;a'&:>'t^;i/« 

Si (p-Si) TFT^m^tz^^^mi^^ZtifiX- 

[ 0 0 9 7 ] 0 1 3 ;^-r ;i/®jl^g|5^(3D4¥(ffi[US^ 
S:0 1 AiZTjito 

[0 0 9 8] 01 4RUm 1 5 5r#fiBUT±IB«jg©*S 

i^;(co^,^■r)^E^2.c *^B^©?g^^g{zi5(tsr^?7^d' 

Sr^^-rstto©^^ (i^u-A) satsc^-f — ;i/ 

F (C»J;l«01 5{C^^1 FSt52 F) t^fiJU. cn 
c, 2 7 Kt:^5^^T¥J$le«J^c^^©t»«{::^t;l;;t« 
ffi^ff5fi)t-rSo feiT-rii. r«^S4 9*s0 8(c^-rJ:o 

tzmtz^i^xmmt^o 

[0 0 9 9] 01 5 (a) (i. -mm^msi^tzmz. 
^mmmizmmt ^^^^trj^^-^- \-mzmm^ti 

aSEE^^N-To ±BB«jg©f«g^ST-(±. #7^'— ;uh- 

sicy- h^G 1 , G 2 •"■tmx.ii^mikx-mm^ix. 

-f- h^(cld:iitRSBP^Tontc*5l>Tm^©'5''- h«ffi 
Vg*sgJiin?n. y-h«<S2 2(CSJEVgAJiiat)>)T 
FT9 4*s;t>«ffli:&5o ffe©'^- M^*siitR^nT 
I ^ i. ^r^(C ffl ^ -r 1^ T of f tUi - h 2 
2(caff7!)Sinfce.-rTFT 1 2liiiSffitn;«ffi (:f7*C 

m) tuK). Tofmizmm(om~(DY-i'f^timiR^ 
tix^-hmm2 2t:y- hajEvgAsgijun^cnso 
[ 0 1 0 0 ] 0 1 5 ( b ) li. Mt&mmoimmm^^ 
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(V-XH) JCWJO^tlS^ffiVs^^-fo El 5 
(a) T-q^-rj;olc:&7'f — ;i/ KT-ilJRKBSTonT-'y- 

x^mmmicntmt^mm^ttji^'^-^f^s I. S2 

ms.) vs mmmiiLi:^mmm4 zaymnLV eft 
5) ifimisa^n^c 

[oionccT-. 1 7^-A*«fjKri>^-07^' 
-;^^- (IF) T-ii. ^Kiii^{c»jitnsf»S. 

immm^mR) mmmnL^n&mm 4 2 cdsis v c 
i;-rs) ifimm^ti^o zcnm. tft 1 4*s;?i->*tffl 

ifii'i^-i >mm2 s^ifi-Lxmmmm (95) (cgisn^F 

m^B^S (Clc) 3 lStf«^§«3 2 (Cs) tc 
offtCt5t>TTFT 1 4liiSffita (2|-7^J^^) fi^fz 

[0 10 2] ^-®7^'-;uK (2 F) (DMVim 

HS5{C|lIfi|cDaff-(iVx*WrsV— ^SJE (-Vx) 

*sv-^a^2 7 twiira^ns. c©^. tfti4*s 

?S^SS (Clc) 3 lSlfffiJ$^S3 2 (Cs) {C 
3ESAi'5:^n. i®««fii®m{ii*st(^fg^Sa_Vx{c 
^CSo i^^^T, IN31«?aBHTofft:*5l^TTFT 1 4tt 

fS^-b^l/ (?a^^«Clc) 3 lSt;f«|$^ft (Cs) 3 

2 Tonx^m.^ ntzm^i^mm^ixtz^m 

<ci3(:^i>riS^g4 9t:^2®7'f— 2 FWP^iiiL 
T Sff - V X AS gj jlJD ^ n 5 o 

[0 1 0 3] HI 5 (c) tt. ±iEUt cfc^'&S^iS^ 

®f«B^^«>auf«j$§a{cii^t:«j§^Fnj^s®4 9(c 

.fflin^nsSEiaVpixS:. 015 (d) Ji^^il^f 

o:>mm<onmo^tft^m^ (^iiSflSa^^ufe«^T-o 

3t^/it.S) ^^iC&>J{C^-ro (C) {C^t-<t^{C. 2 7 
1 F2!tt/2 F Sii l:THJi!IPmE^i^^^^Cgi^4As 
SteUteit®l^-U'<;i/ (JfiJ^il) VxT-^i>o - 
■n. (d) (c^-r<t^{c||-7-r-;pK 1 FT-li. 0 8 
KS^-ri|^iflcS-:5l^TVxt:jSl:fcPgl@*^ttS (SiS 
itft) m^ioix. ^-7-f-;uh- 2 FT-li, -Vx(;j; 
»)jSii)feaA«iiaa<j<c 0 U"<;ufc3&:5o tsot. i7b 



-A^(*;-Ctt. Txi:0«:^^L/:Sii3tfiAs^e.n 

So 

[0 10 4] ±ifiLt.to'S7'^^7"'f h 'J^'XSii; 

•r-^*f%ii5aiSgSic«-:Ji^tPgpa^ASqiggi:^i,i: 

m\^xm.mmvznr>tztb. ^m^nmifibo%\:xTtu 
0AF^®i©^i;?)l&iiiS;Mji5§*#S*)^i!f{c*So * 
fz. m-&uf^—y ■< -)VYxmm(D\^^)V(r>ms.ifim 

n ^ c 91 j!ra n s Sff AS 2i g!t { b ^ n »fi ^ <o m AS ES ± -r 

•So 

[0 10 5] ±i3cO^*-XAOfcto. tS^fl^SBEV 

{citscT. m^aiv^)\^rz\,-ii^tumm^m.^m^:iii 

^UH 1 Fici;i>-r> mii®pggitt,^<t ijiSi/^b'^-'i'SJi 
?t»T-©Fgiitt®*^^-rsci:As»* U^^o 

[0 10 61 

[HJE^J] (ll5Efi?iJl) 

(M^-tr^l/OftS) MB^«® (S1SE«lcm2) t LTTO 
OAOTITOKSrffJfiKLife^^ 1 . 1 (D-M<DiS ^ T^mW. 
*fflicbfco SS«CDiaB^SM±lC, TFTiElRlIKi: LT 
mi£®SE-7992 {BMitmm) *Xt>=i-h^{Ci 

OO''C-C-lB$F^inlSl^J5E$:JEUSMi?2O0A®^'J'f ^ h'SM 
*f#feo **5^ c®B^(a]K*ffl^^fc■b;^*{^TFTffliis 

SsfiS^SS$?Jl4fcLrmB5C0KN5 0 1 5 LA (5^-yVtt 
M) «:r±ALTl'3r>a$:«iJSbfei:C5. Sl^^lfW. 
Ti:%oTt^fco LfcASoT. c:®BB[RlimA»e©^l^^ 

-^'3t->cD^^li^^,^^:%;te.ns::^:A»e,, wtouss 

[0 1 0 71 iSg^^r. ^a^S±®;l^U-Y ^ HflilC^^L 

D> (NF-77/i^A«) Sra5>)^t)-B-fe5t:>i^D-;b^ 
ffllV ffLii*^>a0.3 . iSt)jiaiO/sec. HtelRlOOOr 
pm. iS»Jlia4[li: Lfco 

[0 1 0 8] sEi^-r, -ii(Dmm.±.\zy.^-'>)—tL 

tia^XoizSrif^^^^ ^-U's.)\^^\-j-:r (i. 55// 
m) o-b;i/ (*ii^®^-b;u) ^ff^^o 
[0 10 91«:^J^ Z(0-{z)V(DW.m9HiLmm {'J^^- 
iy^^) ^Ti3:&iStcJ; 0«iI^Lfei:C5s 0. OSiuDt: 

[0 1 101 a^fiiffiii (u^'7^-i^3 >) ©aj^iifei 
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[0 116] mz. c©sss:SiDaiL. m^(D^i^X' 

oa® ^{S ffiM^— 3^ e) y *y ^ ^ ^ "i? > K colt B$f (4 
[0 117] {T^y'^y^h ')^:^'^JV(Di1^m) ±iB 

v'Ji3>l^$:llxfea-S i T F T ^ ^ y 

V h -;^<7)S«ic R , G, BcD*^- 

(tSX h U-v^-^^ylS/^V:;^ (Cs) li*^CD?gScD^ 
a (Clc) co5<5i:?5:^J:d(ci5^u/zo HSif-fXIii 
0, 4^>5^. H^SfiSOOxeoOx RGBi: Ufeo 

[0 118] (mmmm.'m(Dmm) Tmrn^mt^m^ 

[0 119] 
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CO 12 0] ±iBrS^$afi)c#jA~GcDtH4>'^^^-^i: L f^^^Stc^-fc 
T«^ffi*>c,®K^SNfK)fflte^lgSS^2{c:, Tc-T=10 [0121] 
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23.1 


t'yf- iu m) 
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10 1 1 1] mm.\±. Wf^^^mt-i^mwmm Sisis 

So 

CO 1 1 2] fiii^(±, AS?^o° imrnxm) -eu-v 
CO 1 13) mf^(om^it. di(Di,o\zn^tz. 

CO 1 1 4] 7 5^®IT0S*BfC. iBfpI]^*3r^®^Jl 
St5i:BH|S|)liT%fflaH*f©^S$^<fcto{cff^ (^-^ 
CO 1 1 5] dCl-r. AW;5(a^0° M^ftO° C-b^y 
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(0 12 3] ±ia«DrD-lr^-C-#SSUt*li^-b;i' 

(1) srfr^T^-f h (2) cD^-f^tjgg 

^V>r)Vk (1) ~G (1) . A (2) ~G (2) 

feo coj^ai®^> ch-smc*ffl^5^Hua^c^3^^T-3 V 

[0124] 1 . iB[pIttffi 
^T1t>7";i'A (1) ~G (1) CD?a^OiH|pl«®ICr?l^T 

[0 12 51 ^fiD^SH. «Bgia3!)S7t:>^;;^|p]i:JJ<S¥ 
( 0 1 2 6 J 2 . 

>y)Vk (1) ~G (1) ^co^,^-c-b;l/$^DX-3;^T■e 

IrHC H 4 $) i3 -a-T Bg:ffig 35: S J; ^ tc iSg L o 
[0 12 7] cn{3Tc-T=10°C{C*5l^-C±5V. 0.2Hz®H 



[0 12 8] Sfe, iE«Stt«ffi4ffIJnLfett^l (S^ 

[0 12 9] mtz. ^^■r 

%lCigf 5Sff?:V95Xi: r = V95X/V5Xi:^^-r 

Sh, rcffllit'^-r^xo^^if >r;i'{ci3i,'>Tt) 5J.:i.± 
[ 0 1 3 0 ] i»:t^T-. b;<7^'J->;^ft®fFffi«:ff ofco 

tc^-rssE^Vdh^^L. (Vu+Vd) /'2©mff 

^rWSnUfct^tCt ^5 2-o®igia^fi^lTux Td® 
IITdiff*-?n^n®-9->7-;Hco(,%-c?Ffi5Lfeo iSS^ 

[0131] 
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[0 13 2] COTJiSmA^e. mfV->y)UA(l)&UUl) 
TOSA*. ^^•U->r-il/C(l)~G(l)(C||LrJ±, t;^7^ 

ij ;^ t /j^ ^ < ^ if ^ # s 4) ® i: 

[0133] 3 . 

«^F-y->r;vA (1) ~G (1) {co^,^■r, =^i«*S^fc(^ 
m(Dmsimi^x. qqh zcomm^wmLxms. ( + 

5V~-5V©®H) *^fb^-a-'&:A*e>)fc^U'^;i'S;ai| 
[0 13 4] ^©iSgm. ±T®^^^*siEfiH4®ajE®«^ 

;i'A(l)>&ifB(i)t:oi>Tli. ±M®t:^7^'j j^xt!)*:*:^ 

[0 13 5] ^niCML. ^^•9->r;i/C(l)~G(l)t:o 

ifimmx^tz. Ltzifi^X. m^^+J->7';i/C(l)~G(l)lc 



[0 1 3 6] z(DiEm^cDmmr&mE. mmm^ 

m^wSfffflinHJ: •5f#<t di:-rs2ig^©9 0 

tfji^mm) x-(DtB^mmii. (.5vmm) mn 

©PStcli, ^^0. 6~0. 9ms^ 0. 2~0. 3m 
sx-$)K). mmE. (ivsfi) BJira®^t:ii, i . 

6~2. Imss 0. 3~0. 5msT-feO. — 8Sfi>J% 

iit^mm^tiTzo 

[0137] 4 . 3r>sst5Sffi«i#^©aii^ 

m^V->y)\yk (1) ~G (1) (C-:3t,>-C> Tc-T=10°Ct::fc 

i-f^f>^Si^ ^xDmwm^ (Qt) 

[0 13 8] iKII*^5~«7(C^-r<, cc-c. se^j 
®f«S©<*ffl}atit<H±. -b;u^F^-;/r2>um®AimfiHr;U 

'4'T-S!i^^jxfefii-es>*7ti*s ^^-y-vr^uA (i) ~g 
(1) <Dmwi^Bts.tfimt^^miii^ti^mtmi^±iz- 

©ll»S^««ifii:?ag^S (2nF) A^e^^StHL^n 
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[0 13 9] m^izimA^nMmy'^^:b^mmmm 

EE^t^mm^i^T.y'lK (VHR-IA/SS) tj: CyZj^lzm^-^ )V 



[0 14 0] 
[^5] 





A 


B 


C 


D 


£ 


F 


G 


Qt(iiC/cif) 


46 


35 


23 


14 


7.8 


5.2 


3.9 



[0141] 



S 6 



[0 14 2] 





A 


B 


C 


D 


£ 


F 


G 




12 


31 


53 


66 


81 


84 


88 





A 


B 


C 


D 


E 


F 


G 


iQ) 


2.8X10' 


3.7X10' 


5.1X10* 


6. 6X10* 


7.2X10" 


8.7xiy 


l.OxlO' 




1.8x10" 


2.4X10" 


3.3x10" 


4.3x10*' 


4.6x10" 


5.6x10" 


6.5x10" 




97.1 


97.8 


98.4 


98.7 


98.8 


99.0 


99.2 



[0 14 3] 5.>'t^;Hip(ffiTFT$fflufeT^'7"^' h to 
'J ^ XJ^^Jl-(:$)Z^>r}l\ (2) ~G (2) SfflV^T/^ [0144] 
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[0 14 5] C(2)&IFD(.2M 
-f ***^itU3t5T^^5o $e>(C, E(2K F(2K G(2)li. m 
[0 14 6] 

[iaS®M*^d:att0^] 

[01] (a)SlF(b) : SS¥LCm<r>mTiZ^\^ 



5 r«^iaffilt(iffiT- ® r«^i9-^ S: ^ -TM 

[122] (a) StF (b) :01 (a) SIf (b) (c^ 
[E3] (a) : SSFLC{Ci5(t5S-f«^fflT-©iHfRl 

(b) : *«w®^sg^^o-s«lc:fc^t5&^g^gT• 
[04] {&) {c) 'p)\,7.;<^^y^m.m^m 
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[0 6] (a) - (c) : ^^m(Dmmm'F(7^-'WM^ 
^ 5 ^ ^ ^ ^ fl£gfflT-©SJES)Jjn(c cfc s 

[09] (8i) RU (h) : SSFLCtCtJltS^^^ 

^ (C o I ^ T ^^ -r^^ 0o 
[mO] (a) RXf (h) : ^mM<Dm^Ml^iz1r6{i- 

2 iEfqjtt^cD ^ ^ (c -3 1 % T ^ f MS; 0o 

Mo 

[0 12] ^^B^cDM^^^SrT^^-f rvhU^XS 

[0 1 3] *^B^cDfS^^^^r<^5^^:/vh'j^xS 



[0 1 4 ] 0 1 3 {Z7ntmi'm&(Dmm]Bi^^^-tmo 

[0 15] **B^co?SSS^*r^5^^ h ^j^xm 
[0 16] *^H^co«B^^^(C^I^§SJE-JSil^^t^ 
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